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AMENDMENT S TO THE CLAIMS 

1. (Withdrawn) A structural component in a hot gas path assembly, said 
structural component comprising a nanocomposite, wherein said nanocompositc comprises: 

a) a metallic matrix; and 

b) a plurality of nanoparticles dispersed throughout said metallic matrix, 
wherein said plurality of nanoparticles comprises from about 4 volume percent to about 30 
volume percent of said nanocomposite. 

2. (Withdrawn) The structural component according to Claim 1, 
wherein said metallic matrix comprises at least one of a nickel-based alloy, an iron-based 
alloy-, and combinations thereof. 

3. (Withdrawn) The structural component according to Claim 2, 
wherein said nickel-based alloy is one of a N.i-Cr based alloy, a Ni-C.r-Al based alloy, and 
combinations thereof 

4. (Withdrawn) The structural component according to Claim 2, 
wherein said iron-based alloy is one of a Fe-Cr based alloy, a Fc-Cr-AI based alloy, and 
combinations thereof. 

5. (Withdrawn) The structural component according to Claim 2, 
wherein said hot gas path assembly is a turbine assembly. 

(S, (Withdrawn) ' The structural component according to Claim 5, 
wherein said structural component is one of a combustor, a vane, a wheel, a disc, and a 
casing. 

7. (Withdrawn) The structural component according to Claim 1, 
wherein each of said plurality of nanoparticles comprises at least one of an inorganic oxide, 
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an inorganic carbide, an inorganic nitride, an inorganic bortde, an inorganic uxycarbidc, an 
inorganic oxymtridc, an inorganic siliciclc, an inorganic aluminidc, and combinations thereof. 

8- (Withdrawn) The structural component according to Claim 7, 
wherein said inorganic oxide is one of yrtria, alumina, zicconia, hafnia, and comb) nations 
thereof. 

9. (Withdrawn) The structural component according to Claim 7, 
wherein said inorganic carbide is a carbide of at least one of hafnium* tantalum, 
molybdenum, sdrcoojum, niobium, chromium.* titanium, tungsten, and combinations thereof. 

10. (Withdrawn) The structural component according to Claim 1, 
wherein each of said plurality of nanoparticles has at least one dimension, wherein said alt 
least one dimension, that is in a range from about 10 nm to about 500 nm. 

11. (Withdrawn) The structural component accotding to Claim 10, 
wherein said dimension that is in a range from about 10 nm to about 30 nm. 

12. (Withdrawn) The structural component according to Claim 1, 
wherein said plurality of said nanoparticles comprise from about 10 volume percent to about 
30 volume percent of said nanocompositc. 

13. (Withdrawn) The structural component according to Claim 1, 
wherein said nanocomposke thermally stable up to about 1200°C. 

14. (Withdrawn) A nanocomposke v said nanocomposite comprising: 

a) a metallic matrix; and 

b) a plurality of nanoparticles dispersed throughout said metallic matrix, 
wherein said plurality of nanoparticles comprises from about 4 volume percent to about 30 
volume percent of said nanoeompoxke, and wherein said nanocomposite is formed by 
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providing a nanocompositc powder, consolidating said nanocompositc powder to form a 
green body, and thermomechanically processing said green body to form said 
nanocompositc 

15. (Withdrawn) The nanocompositc according to Claim 14, wherein 
said metallic matrix comprises at least one of a nickel-based alloy, an iron-based alloy, and 
combinations thereof. 

16. (Withdrawn) The nanocompositc according to Claim 15, wherein 
said nickel-based alloy is one of a Ni-Cr based alloy, a Ni-Cr-Al based alloy, and 
combinations thereof. 

17. (Withdrawn) The nanocompositc according ro Claim 15, wherein 
said iron-ba$cd alloy i$ one of a Fe-Cr based alloy, a Fe-Cr-AI based alloy, and combinations 
thereof. 

18. (Withdrawn) The nanocompositc according to Claim 14, wherein 
each of ssiid plurality of nanoparticles comprises at least one of an inorganic oxide, an 
inorganic carbide, an inorganic nitride, an inorganic boridc> an inorganic oxycarbidc, an 
inorganic oxynitridc, an inorganic siJIcide, an inorganic aluminide, and combinations thereof. 

19. (Withdrawn) The nanocompositc according to Claim 18, wherein 
said inorganic oxide is one of yttria, alumina, *irconia, hafnia, and combinations thereof. 

20. (Withdrawn) The nanocompositc according to Claim IS, wherein 
said inorganic carbide is a carbide of at least one of hafnium, tantalum, molybdenum, 
zirconium, niobium, chromium, titanium, tungsten, and combinations thereof. 
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21* (Withdrawn) The nanocompositc according co Claim 14, wherein 
each of said plurality of nanopartictes has at least one dimension, wherein said alt least one 
dimension is a range from abour 10 nrn to about 500 nm. 

22. . (Withdrawn) The nanocompositc according to Claim 21, wherein 
said dimension is in a. range from about 10 nm to about 30 nm. 

23. (Withdrawn) The nan o composite according to Claim 14, wherein, 
said plurality of said nanopartides comprise from about 10 volume percent to about 30 
volume percent of said nanocompositc. 

24. (Withdrawn) The nanocompositc according to Claim 14, wherein 
said thcrmomccbanical process is a cryogenic milling process. 

25. (Withdrawn) The nattocompositc according to Claim 24, wherein 
said cryogenic milling process is one of a non-reactive milling process and a reactive 
cryogenic milling process. 

26. (Withdrawn) The nanocompositc according to Claim 14, wherein 
said thcrmorrjcchanica] process comprises at least one of extrusion, forging, rolling, and 
swaging of said nanocompositc. 

27. (Withdrawn) The nanocompositc according to Claim 14, wherein 
said severe plastic deformation comprises equiaxial channel angular processing of said 
nanocompositc. 

2R. (Withdrawn) The nanocompositc according ro Claim 14, wherein 
said severe plastic deformation comprises at least one of torsion extrusion and twist 
extrusion of said nanocompositc. 
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29. (Withdrawn) A structural component in a hot gas path assembly 
comprising a nanocompositc, wherein said nanocompoflitc comprises: 

a) 3 metallic matrix, wherein said metallic matrix comprises at least one of 
a nickel-based alloy, an iron-based alloy, and combinations thereof; and 

b) si plurality of nanoparttelcs dispersed throughout said metallic matrix, 
wherein said plurality- of nanoparticles comprises from about 4 volume percent to about 30 
volume percent of said nanocomposite, and wherein said nanocomposite is formed by a 
thcrmomechanical process followed by severe plastic deformation. 

30. (Withdrawn) The structural component according to Claim 29, 
wherein said nickel-based alloy is one of a Ni-Cr based alloy, a Ni-Cr-Al based alloy, and 
combinations thereof, 

31. (Withdrawn) The structural component according to Claim 29 > 
wherein said iron-based alloy is one of a Fe-Cr based alloy, a Fe-Cr-Al bases alloy, and 
combinations there of. 

32. (Withdrawn) The structural component according to Claim 29, 
wherein said hot gas path assembly is a turbine assembly. 

33. (Withdrawn) The structural component according to Claim 32, 
wherein said structural component is one of a combustor, a vane, a wheel, a disc, and a 
casing. 

34. (Withdrawn) The structural component according to Claim 29, 
wherein each of said plurality of nanoparticles comprises at leasr one of an inorganic o^ide, 
an inorganic carbide, an inorganic nitride, an inorganic boride, an inorganic oxycarbide, an 
inorganic oxynitride, an inorganic silicide, an inorganic aluminide. and combinations thcrcof. 
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35. (Withdrawn) The structural component according to Claim 34, 
wherein said inorganic oxide is one of yttruu alumina, zirconia, hafnia, and combinations 
thereof. 

36. (Withdrawn) The structural component according to Claim 35, 
wherein said inorganic: carbide is a carbide of at least one of hafnium, tantalum, 
molybdenum, zirconium, niobium, chromium, titanium, tungsten, and combinations thereof. 

37. (Withdrawn) The structural component according to Claim 29, 
wherein each of said plurality of nanoparrides has at least one dimension, wherein said alt 
least one dimension is a range from, about 10 nm to about 500 nm. 

38. (Withdrawn) The structural component according to Claim 7H y 
wherein said dimension is in a range from about 1.0 nm to about 30 nm. 

39. (Withdrawn) The structural component according to Claim 29, 
wherein each of said plurality of nanoparticlcs is substantially spherical, 

40. (Withdrawn) The structural component according to Claim 29, 
wherein each of said plurality of nanoparticlcs has a substan tially ellipsoidal shape. 

41. (Withdrawn) The structural component according to Claim 29, 
wherein said plurality of said oanoparricles comprise from about 10 volume percent to about 
30 volume percent of said nanocomposite. 

42. (Withdrawn) The structural component according to Claim 29, 
wherein said nanocomposite thermally stable up to about 1200X. 

43- (Withdrawn) The structural component according to Oairn 29, 
wherein said chcrmomechanical process is a cryogenic milling process. 
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44. (Withdrawn) The structural component according to Claim 29, 
wherein said cryogenic milting process is one of a non-rcactivc milling process and n reactive 
cryogenic milling process. 

45. (Withdrawn) The structural component according to Claim 29, 
wherein said thermomechanical process comprises at least one of extrusion, forging, rolling, 
and swaging of said nanocomposite. 

46. (Withdrawn) The structural component according to Claim 29, 
wherein said severe plastic deformation comprises cquiaxial channel angular processing of 
said nanocomposite. 

47. (Withdrawn) The strucrural component according to Claim 29, 
wherein said severe plastic deformation comprises at least one of torsion extrusion and twist 
extrusion of said nanocomposite. 

48. (Currently Amended) A method of making a bulk nanocomposite, 
wherein the nanoee fl apoaiec compris e s a metallic matrix and a plurality of nanop articl e s 
di s pc f3 c 4* thgoughout th e metallic matrix, wherein the metallic matrix comprises at icnat one 
ef - a r ^nick e l based alloy, an iron baaed al fe y, and coflftbiraHaeraM^ 

plurality of n.anopa.rtie]c^" - e ei ffl^i« e g -- from about A volume percent to about 30 volume 
percent of the nanocomposite - , the method comprising the steps of: 

a) providing a nanocomposite powder, wherein the nanocomposite 
powder comprises a plurality of nanoparticles and a metallic matrix material.: 

b) consolidating the nanocomposite powder; and 

c) thermomechanically processing the nanocomposite powder to form the 
bulk nanocomposite , wherein the nanocomposite comprise s (\) a metallic matrix comprising 
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the metallic matrix mate ria! a ncLfift a, plurality of n an o pat tides having at least one dicng.ns.ton 
in the range from about 10 nanometers to about 500 nanometers di spersed throughout the 
metallic matrix: wherein the metallic matrix comprises an. alloy selected from .the. grauft 
consisting of a nickcl-bascd alloy, an iron -based alloy, and combinatio ns thereof: and 
wherein th e plurality of nanopaxtides Cj^rrisj as^^ percent to. abp.u,c3.Q 

volume percent of the nanocQmpejsitc . 

49. (Original) The method according to Claim 48, wherein the step of 
providing the nanocomposite powder comprises forming the plurality of nanopartides by at 
least one of rncchanofusion, mechanical alloying, ctyomilDng, and combinations thereof. 

50. (Original) The method according to Claim 49, wherein the step of 
forming the plurality of nanoparticles comprises ctyomilling the metallic matrix material to 
form the plurality of oan.opaxd.dcs. 

51. (Original) The method according to Claim 50, wherein the step of 
ctyomilling said metallic matrix material comprises cryomilltng said metallic matrix material 
in a reactive atmosphere. 

52. (Original) The method according to Claim 51, wherein the reactive 
atmosphere comprises at least one of nitrogen and a hydrocarbon. 

53. (Original) The method according to Claim 48, wherein the step of 
consolidating the nanocomposite powder comprises pressing the nanocomposite powder to 
form a compact. 

54. (Original) The method according to Claim. 48, wherein the step of 
thermomcchanically processing the; nanocomposite powder comprises at least one of 
Forging, hot~cxttuding, and hot-rolling, the nanocomposite powder. 
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55. (Original) The method according to Claim 48, wherein rhc step of 
tbcrmornecbnnicsilly processing rhc nanocompositc powder comprises subjecting the 
nanocomposttc fx iwdcr compact to severe plastic deformation. 

56. (Original) The method according to Claim 55, wherein the step of 
subjecting the nanocomposite powder compact to severe plastic deformation comprises at 
least one of one of equiaxial channel angular processing of the nanocomposite powder, 
torsion exrmding the nano composite powder, and twist extruding the nanocompositc 
powder. 
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